Protein 4.1 expression in the developing hair cells of the mouse inner ear.
Protein 4.1 (band 4.1 or 4.1R) was originally identified as an abundant protein of the human erythrocyte, in which it stabilizes the spectrin/actin cytoskeleton. Subsequently, several new family members, 4.1N, 4.1G and 4.1B, have been identified, which are expressed in many cell types, in particular at cell-cell junctions. We previously reported that 4.1R and 4.1N are expressed in the inner ear hair cells with specific localization patterns, and that 4.1R forms a complex with the membrane-associated guanylate kinase (MAGUK) protein p55 and two deafness gene products, myosin XV and whirlin. To determine the functions of the other family members, 4.1G and 4.1B, we observed their expression patterns in developing stereocilia in mice inner ear hair cells. 4.1G is expressed in the basal tapers of the stereocilia bundle in early postnatal stages. 4.1B was specifically and constantly expressed in the stereocilia tips during postnatal development. Additionally, we found that 4.1B is ablated in the hair cells of both myosin XV and whirlin mutant mice at all stages in hair cell development. These results suggest that 4.1 family members play important roles in the development and maintenance of the inner ear hair cells, and that 4.1B may be a member of the myosin XV-whirlin complex that is important for stereocilia maturation.